Type 2 diabetes mellitus is a non-contagious disease, can damage the glucose metabolic system in the body, and is characterized by hyperglycemic conditions. Moringa leaves (Moringa oleifera) and Andrographis herbs (Andrographis paniculata) have been studied to have antihyperglycemic activity in diabetic rats. The purpose of this study was to determine the effect of the combination of Moringa leaf ethanol extract (MLEE) and ethanol extract of Andrographis herbs (AHEE) in streptozotocin-induced rats (45 mg/kgBW). The subjects consisted of 32 rats, divided into 8 groups (1 healthy group and 7 types 2 DM groups). The study was conducted for 4 weeks by measuring blood glucose levels in pre-treatment, day 0, 14 and 28 with a single MLEE treatment dose of 300 mg/kgBW, single AHEE 300 mg/kgBW, combination of MLEE and AHEE 150+150 mg/kgBW, 200+100 mg/kgBW, 100 + 200 mg/kgBW, and gliclazide 5 mg/kgBW orally. The results of measurement of fasting blood glucose levels on day 28 showed that administration of gliclazide 5 mg/kg BW, single-dose MLEE and AHEE, as well as its combination, had significant differences (p<0.05) compared to the hyperglycemic control group. Pancreatic organ histopathology features in the extract dose group showed that there was a change in the repair of insula Langerhans compared to the hyperglycemic control group which showed necrotic damage due to streptozotocin induction. Combination administration has the same antihyperglycemic effect by single-dose extract in diabetic rats within 28 days, which also restore weight loss to normal.
INTRODUCTION
Type 2 diabetes mellitus is a non-contagious disease, can damage the glucose metabolism system in the body, and is characterized by hyperglycemic conditions. Management of type 2 diabetes mellitus therapy uses synthetic drugs, such as gliclazide is known to have many side effects (Sarkar et al., 2011) , hence it needs an alternative and mentoring therapy with more natural ingredients. Some of these natural ingredients are Moringa oleifera leaves and bitter herbs (Andrographis paniculata).
Moringa contains flavonoid compounds that can regenerate pancreatic beta cells in diabetic rat test animals (Gupta et al., 2015) . Ethanol extract of Moringa leaves can reduce reactive free radicals so that it can reduce oxidative damage in STZ-induced mice (Soliman, 2013) . Invivo studies show that terpenoids and flavonoids have hypoglycemic activities (Anyanwu et al., 2014) . Quercetin is a flavonoid which has potential antidiabetic activity in ethanol extract of Moringa leaves *Corresponding author : Annisa Fatmawati Email : annisafatma20@gmail.com (Ali et al., 2015) . Some research reported the mechanism of quercetin as antidiabetic, such as decreased lipid peroxidation, increased activity of antioxidant enzymes (such as SOD, GPX, and CAT), and decreased intestinal glucose absorption by inhibiting GLUT2 (Vinayagam and Baojun, 2015) .
Ethanol extract of bitter leaf is known to have antihyperglycemic activity in STZ-induced diabetic rats and within 28 days was able to restore a decrease in rat body weight to normal (Premanath and Laksmidhevi, 2015) , with the contents of diterpenoid compounds and flavonoids (Okhuarobo et al., 2014) . Diterpenoid active compounds in A. paniculata such as andrographolide, neoandrographolide, deoxyandrographolide, neoandrographolide and isoandrographolide (Chao and Lin, 2010 in Sari et al., 2015) . Andrographolide can reduce insulin resistance (Adriawan et al., 2014) . The study of Burhanuddin et al. (2014) states that the combination of Moringa leaves and bitter herbs combined before extraction can reduce blood glucose levels in dexamethasone-induced mice. The quercetin content of the Moringa leaf ethanol extract (MLEE) and andrographolide in the sambiloto herb ethanol extract (AHEE) is known to have antidiabetic activity with different mechanisms, so the antidiabetic effect of the combination of Moringa leaves and bitter herbs are needed.
METHODOLOGY

Plant Materials
Fresh Moringa oleifera and bitter (Andrographis paniculata) plants were obtained from Karanganyar, Central Java, and were identified at the Biology University of Ahmad Dahlan University (UAD), Yogyakarta.
The Subject of Antihyperglycemic Model
Male Wistar Rats were obtained from Departement of Pharmacology, Universitas Islam Indonesia. Streptozotocin diabetes induction (Sigma-Aldrich ® ), Gliclazide (Glucodex) and GOD-PAP blood glucose reagent kit (Diasys). This research has been approved by the Pharmacy Faculty Ethics Committee, Ahmad Dahlan University with No.011801014. Wistar male rats 170-250 grams, age 2-3 month were maintained in the UAD test animal laboratory, in a controlled air conditioner (AC) room 25 ± 1 o C, 12 hours dark and 12 hours bright. Feed (Comfeed) and animal drinks (aqua) were controlled in a plastic cage covered with wire mesh.
Methods
Plant Material and Extract Preparation Plant material for extraction is washed and taken from each part of the moringa leaves and andrographis herbs, dried using an oven at a temperature of 40-60 ˚C, the dried material is pollinated using a blender. Each dry powder was weighed ± 1.5 kg and then macerated with 70% ethanol (1:5), stored in a place protected from light for 3 days, macerate separated from the pulp by filtration and residual pulp was remacerated twice. Each mass obtained from filtration evaporated with a rotary evaporator then heated with water bath. Furthermore, the extract was carried out by GC-MS analysis (to ensure there was no alcohol content). GC-MS analysis was carried out in the integrated laboratory of Ahmad Dahlan University by testing each extract (ethanol extract of moringa leaves and ethanol extract of bitter herbs).
Animal Test Model
The test animal model was induced with a single intraperitoneal streptozotocin (STZ) induction dissolved in citrate buffer (pH 4.5) at a dose of 45 mg/kg BW (Premanath & Laksmidevi, 2015) . Hyperglycemic conditions were examined 72 hours after STZ injection by measuring glucose levels in blood samples obtained from rat orbitalis that fasted overnight. rats that have blood glucose levels above 250 mg/dl are considered diabetic and are used in this study (Jangir & Jain, 2016) .
Animal testing rats were divided into eight groups (1 normal group and 7 types 2 DM groups), each group consisting of four rats. Weighing the weight of rats in all test groups was conducted to see the changes that occurred during the study.The study was conducted for 4 weeks by measuring blood glucose levels on pre-treatment, 0, 14, and 28 days with a single dose of gliclazid 5mg/kgBW (Saravanan & Ponnusamy, 2013) 
RESULTS AND DISCUSSION
The results of GC-MS analysis on MLEE and AHEE did not contain alcohol after tested in the integrated laboratory of Ahmad Dahlan University. This study used male Wistar rats induced intraperitoneal streptozotocin dose of 45 mg/kgBW (Premanath & Laksmidhevi, 2015) . The STZ molecular structure is similar to 2-deoxy-Dglucose with replacement in C2 with the N-methyl-N-nitrosourea group, which is a cytotoxic part of STZ in damaging pancreatic beta cells (Goud et al., 2015) .
Effects of Combination Extracts on Fasting Blood Glucose Level
On pre-induction days before being treated with test animals, blood was collected in all rats in each group of rats. Then the test extract was given and blood glucose levels were measured for the calculation of glucose levels day 0. day 14 and 28 days, with the data found in (Table I) . Fasting blood glucose levels (FBGL) on an average pre-induction day there was no significant difference (p <0,05) in all groups, FBGL all rats are in normal condition.
Post-induction day (day 0) of 72 hours after STZ induction showed an increase in FBGL> 250 mg/dl. The FBGL hyperglycemic test group had significant differences (p <0.05) compared to the normal control group (Table I) . Day 14 after administration of drugs and extracts of single or combination doses, blood samples were taken. Table I shows that on the 14th day of the gliclazide group, all doses of the test extract experienced a significantly different decrease in FBGL (p <0.05) compared to the hyperglycemic group. The group administering gliclazide 5 mg/kg BW showed a decrease in FBGL which was not significantly different (p> 0.05) with the normal control group.
Measurement of 28th day (4th week) KGDP of MLEE and AHEE combination doses, there was no significant difference (p < 0.05) compared to single group MLEE 300mg/kgBB and 300mg/kgBB AHEE. The group of MLEE 100 mg + AHEE combination dose 200 mg/kgBB, significantly decreased KGDP compared to the negative control group and did not differ significantly from normal controls. This is in accordance with the study of Burhanuddin et al., (2014) , that the combination of Moringa leaves and bitter herbs were mixed during extraction with a ratio (2: 8), (5: 5) and (8: 2) capable of reducing KGDP in mice dexamethasoneinduced.
Effects of Combination Extracts on Rat Body Weight
Rat body weight was weighed before induction of DM with streptozotocin and each blood sampling to monitor its increase and decrease (Table II) . Pre-induction days showed no significant differences (p>0.05) in all test groups (Table II) . After STZ induction, weighing on day 0 had not shown a significant weight difference (p>0.05) in all groups. Profile of changes in rat body weight on day 14 (Table II) , showed that the weight of the negative control group, positive control and single and combination dose extracts significantly decreased weight compared to the normal control group (p <0.05).
Changes in body weight on day 28 (Table II) , showed that the single and combination extract test groups had increased and did not differ significantly (p> 0.05) from the normal control group. The hyperglycemic control group had (Premanath and Laksmidevi, 2015) .
The Effect of Combination Extract on Pancreatic Histopathology
After 4 weeks, the rat pancreas was taken and tissue cut, tissue preparation and hematoxylineosin (HE) were stained. Histopathological preparations were observed under a microscope with 40x magnification (Figure 1) .
Diagnosis of pancreatic histopathology preparations in the normal group (Figure 1 ) showed no changes in insula langerhans cells. The condition of the cell is still intact, round, pale, surrounded by fine fibers, has no channels, with many blood vessels for the distribution of pancreatic gland hormones. Fine reticular fibers surround each langerhans insula and separate them from adjacent acetic cells (Nesti, 2015) .
Histopathological examination of the untreated pancreatic langerhans in the pancreas of STZ diabetic rats showed severe changes in necrosis, degenerative and atrophy. The shrinking langerhans islands show decreased density, cell granulation and vacuolization (Premanath and Laksmidhevi, 2015) .
The Figure 1 shows that with gliclazide treatment, langerhans insula cells undergo improvement and approach normal conditions in degenerated cells. Dosing of single or combination extracts in STZ-induced mice can improve pancreatic beta cells. Degenerative damage is reversible, while necrosis damage is irreversible (Premanath and Laksmidhevi, 2015) . Moringa contains flavonoid compounds that can regenerate pancreatic beta cells in diabetic rat test animals (Gupta et al., 2015) . Ethanol extract of Moringa leaves can reduce reactive free radicals, it can reduce oxidative damage in STZ-induced mice (Soliman, 2013) . Invivo studies show that terpenoids and flavonoids have hypoglycemic activities (Anyanwu et al., 2014) . Several studies have reported the mechanism of quercetin as an antidiabetic, such as decreased lipid peroxidation, increased activity of antioxidant enzymes (such as SOD, GPX, and CAT), inhibition of PI3K activation and decreased intestinal glucose absorption by inhibiting GLUT2 (Vinayagam and Baojun, 2015) . The mechanism of andrographolide as an antidiabetic by reducing insulin resistance (Adriawan et al., 2014) and andrographolide are insulin secretagogues (Wibudi, 2006) . This combination study shows the existence of complementary effects (mutually supportive effects towards one indication with a different mechanism) between MLEE and AHEE.
CONCLUSION
The combination dose of Moringa leaf ethanolic extract and Andrographis Herb ethanolic extract, had the same effect as a single dose of each extract, able to reduce FBGL, restore body weight and repair pancreatic beta cells on day 28 in STZ induced rats.
